INTRODUCTION {#sec1-1}
============

Pheochromocytoma is a neuroectodermal tumor stemming from chromaffin cells of sympathetic nervous system.\[[@ref1]\] Its prevalence in the general population is 2-8 in a million.\[[@ref2]\]

While pheochromocytoma is localized in the adrenal medulla in 90% of the patients, its localization is extra-adrenal in 10%. Extra-adrenal pheochromocytoma develops predominantly in the organ of Zuckerlandl, and also in thorax, abdomen, pelvis, mediastinum, and neck.\[[@ref1]\] The most frequent symptoms are paroxysmal hypertension, headache, palpitation, and sweating. However, it can also follow a course with such atypical symptoms as nausea, vomiting, and epigastric distress.\[[@ref3]\] An uncontrolled pheochromocytoma may cause life-threatening hypertensive crisis and cardiac arrhythmia. While surgery-related mortality in pheochromocytoma patients undergoing treatment is 2.4%, surgery-related mortality in unspecified pheochromocytoma was reported to reach up to 80%. Therefore, it is the importance for pheochromocytoma to be specified in the preoperative period and suitable pharmacotherapy to be implemented.\[[@ref4][@ref5]\]

We would like to present our approach to a patient with pheochromocytoma with extra-adrenal localization unspecified in the preoperative period who use beta-blockers and that follow a course with malignant hypertension.

CASE REPORT {#sec1-2}
===========

Laparotomy and mass excision was planned following the detection of intra-abdominal mass in a 59-year-old female patient that presented to general surgery clinic with complaints of epigastric distress. Patient was evaluated preoperatively. The patient had hypertension for 2 years and was using nebivolol (5 mg). Her physical examination was normal. Heart rate was 79/min and blood pressure (BP) was 150/90 mmHg at the time of preoperative examination laboratory findings of the patient were normal (hemoglobin/hematocrit: 14/44, fasting blood glucose: 84 mg/dl, aspartate aminotransferase/alanine transaminase: 21/41, urea/creatinine: 40/0.89). Electrocardiogram (ECG) and posterior to the anterior chest radiography did not present any characteristics, and abdominal ultrasonography showed an approximately 10 cm × 9 cm mass with heterogeneous appearance in the adjacency of pancreas tail and left kidney in left upper quadrant. As it stands, the patient was considered American Society of Anesthesiologists II risk class and was recommended her to use own drug in the morning of operation day.

The patient that was planned general anesthesia was administered intramuscular 2.5 mg midazolam and 0.5 mg atropine half an hour before the operation. The patient that was taken to the operation room was monitored with ECG, noninvasive blood pressure, and SpO~2~. Heart rate of the patient was 65/min, BP was 165/106 mmHg, and SpO~2~ was 96%. Anesthesia was induced with 400 mg sodium thiopental, 8 mg vecuronium, and 100 mcg fentanyl intravenously. Following the anesthesia induction, BP was raised to 200/130 mmHg. BP of the patient who was known to have hypertension was considered to increase as a response to endotracheal intubation; however, this increase was much higher than expected. While anesthetics were maintained with 2-2.5% sevoflurane in 50% O~2~ -50% air, remifentanil infusion was commenced for analgesics purposes (0.25 \>0.5 mcg/kg/min). BP dropped gradually, and surgery was commenced 10 min after induction. Hemodynamics followed a stable course at the time of laparotomy \[[Figure 1](#F1){ref-type="fig"}\]. BP began to rise after the manipulation of the mass was started 60 min after induction; therefore, remifentanil dose was increased (0.5 \>1 \>1.5 mcg/kg/min) and nitroglycerin infusion was commenced (5\> 100 \>5 mcg/min). Surgery was stopped along with an increase in BP to 225/160 mmHg; 200 mg propofol and 20 mg furosemide were administered intravenously. Pheochromocytoma was considered and left radial artery cannulation was inserted for the monitoring of BP. Upon the absence of a significant decrease in BP, surgery continued; propofol (200 mg) was repeated, and nitroprusside infusion (2 \>10 mcg/kg/min) was commenced. Due to the fact that the BP spontaneously dropped to 90/60 mmHg upon the removal of mass, nitroglycerin, and nitroprusside infusion were terminated; remifentanil infusion rate (0.5 \>0.2 mcg/kg/min) was decreased and 2000 ml 0.9% NaCl solution was infused quickly. Systolic BP was maintained at 120-150 mmHg. Upon the termination of surgery 165 min after the induction, patient was recovered uneventfully. In the intraoperative period, patient was infused 4000 ml crystalloid of which 2000 ml was ringer lactate and the remaining 2000 ml was 0.9% NaCl. Urination was monitored through urinary catheterization conducted in the clinic in the preoperative period, and 1000 ml urine was collected in the drainage bag. Vanilmandelic acid was investigated in urine and excised mass was examined pathologically.

![Anesthesia management of the patient with pheochromocytoma](SJA-8-105-g001){#F1}

Patient who was taken to the recovery room had normal conscience and hemodynamics and was then transferred to the clinic as modified Aldrete score was higher than 9. Because intraoperative BP was high for a long time, patient was evaluated by Neurology Clinic on the first postoperative day and computerized brain tomography was evaluated. Patient who was not established to have any neurological pathology was discharged on postoperative 5^th^ day. Urine vanilmandelic acid level was measured as 52.9 mg/creatinine (reference interval \<6 mg/creatinine). Pathological examination showed pheochromocytoma.

DISCUSSION {#sec1-3}
==========

While pheochromocytoma with adrenal localization is observed in fourth and fifth decades and mostly in females, the ones with extra-adrenal localization are found in second and third decades and mostly in males.\[[@ref6][@ref7]\] However, the fact that the patient who was different than literature was a female in the sixth decade gave rise to the thought of atypical extra-adrenal pheochromocytoma case.

Pheochromocytoma should be considered in patients with complaints of headache, palpitation, and sweating accompanied by hypertension in the preoperative period.\[[@ref1][@ref3]\] During the preoperative examination, there were not palpitation and sweating complaints; heart rate was 70/min and BP was 150/90 mmHg in the patient. Therefore, pheochromocytoma was not considered in the preoperative period. However, beta-blockers use was believed to mask pheochromocytoma-related complaints and thus it was not possible to be specified preoperatively.

Control of hydration and hypertension in preoperative preparation of patients with pheochromocytoma is importance. Although alpha-adrenergic blockers are traditionally preferred as antihypertensive, calcium channel blockers, angiotensin-converting-enzyme inhibitors, metyrosine, octreotide, and beta-adrenergic blockers in cases with sufficient use of alpha-adrenergic blockers can also be administered.\[[@ref3][@ref8]\] It has reported that the use of alpha-blockers in the preoperative period and during the preparation phase before the procedure decreased pheochromocytoma resection-related mortality.\[[@ref9]\] Yet, beta-blocker use was present without preoperative alpha-blockers due to the fact that the patient had an unspecified pheochromocytoma. In pheochromocytoma patients that blocked beta-adrenergic receptors without blocking alpha-adrenergic receptors, catecholamines secreted from the mass may cause severe vasoconstriction and related severe hypertension by stimulating unblocked alpha-adrenergic receptors.\[[@ref3][@ref9]\] Intraoperative malignant hypertension was believed to occur in our patient due to the mentioned reason. It was reported that the use of atropine as premedication might cause arrhythmia and hypertension even in patients that use preoperative alpha-adrenergic blocker.\[[@ref10]\] Atropine premedication was also believed to contribute to hypertension in the patient.

Invasive artery cannulation, central venous cannulation, and Swan-Ganz catheterization may conducted in addition to standard monitoring in intraoperative management of pheochromocytoma patients.\[[@ref8]\] Since pheochromocytoma was not known in the patient in the preoperative period, invasive monitoring was not planned. Invasive arterial BP was monitored for severe intraoperative hypertension developed and considered pheochromocytoma. There are some medications such as nitroprusside, nitroglycerine, and phentolamine mesylate recommended for the preparation for intervention of intraoperative hypertension that may develop in these patients especially during induction, intubation, pneumoperitonium, and manipulation of the mass.\[[@ref3][@ref8]\] In our patient, severe hypertension was present during induction; although such an increase was not expected, a not well-treated hypertension and superficial anesthetics came to mind. Anesthetics and analgesics levels were increased. However, pheochromocytoma was considered following the re-development of hypertension along with the manipulation of mass. We were not fully prepared for hypertension developed in relation with pheochromocytoma; however, nitroglycerine, nitroprusside, esmolol, and metoprolol were present in the operation room for a potential intraoperative hypertension. First nitroglycerine and then nitroprusside was commenced, but even though both were infused in high doses, desired arterial tension decrease was not achieved. Therefore, propofol which well-known effects such as vasodilatation and hypotension was injected twice as bolus, as Isik *et al*.\'s study.\[[@ref11]\] However, it caused short-time reductions in BP. Beta-blockers are among preferred agents in patients with intraoperative tachycardia and hypertension or in patients with treated pheochromocytoma that developed intraoperative tachycardia and hypertension.\[[@ref3][@ref12]\] However, beta-blockers were not used, as there was no alpha-adrenergic blockade in the patient.

Another expected hemodynamic change in pheochromocytoma cases is sudden hypotension that occurs by the adrenal vein ligation.\[[@ref8][@ref13]\] This is also an indication that mass is completely excised. Although we carried out intervention on our patient upon the suspicion of pheochromocytoma when intraoperative malignant hypertension developed, sudden drop in BP following the removal of mass lead to clarifying the clinical diagnosis of pheochromocytoma. Hypotension developing with vein ligation may be at severity so as to necessitate the use of vasopressor agent. Therefore, infusions should be reduced or terminated immediately before vein ligation and BP should be tried to maintain.\[[@ref13]\] Hence, BP of the patient was tried to maintain by fluid infusion in the period following the resection of the mass. Any additional vasopressor agent was not needed.

That no neurological deficits developed in the postoperative period, which was pleasing was attributed to exposure of the patient to paroxysmal BP increase for a long time and accordingly to have high cerebral perfusion pressure and cerebrovascular resistance.

Pheochromocytoma is a condition that demonstrates properties in terms of anesthesia practice. In the preoperative period, recognition of pheochromocytoma is very important for the precautions to be taken and interventions to be carried out. In treatment, conducting beta-blockade without sufficient alpha-blockade may cause changes in hemodynamics that are not possible to intervene. Therefore, pheochromocytoma should be considered in a patient with hypertension and intra-abdominal mass with unknown origin, although rarely. In addition, propofol infusion may also be considered moving from the fact that transient decreases occur in BP thanks to bolus doses of propofol.
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